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(5) Fiber-reinforced dust boot for a mechanical joint. 

© A dust boot (3) for a joint (2) is molded from a rubber 
material containing 2-10% by weight of short fibers. This 
material is resistant to impregnation by lubricating grease. 
Therefore, it is possible to make a boot that is lightweight, 
has a reduced expansion at high speed rotation, and requires 
less clearance between the boot and adjacent parts. 
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FIBER-REINFORCED DUST BOOT FOR A 
MECHANICAL JOINT 



BACKGROUND OF THE INVENTION 
The present invention relates to an improvement In a 

5 dust boot for a mechanical joint such as a constant velocity 

joint In an automobile or other vehicle. The dust boot serves to 
protect the Joint from dirt and other material from the 
atmosphere and the road surface. It also prevents the outflow of 
lubricating grease used in the joint and sealed inside the boot. 

10 Carbon-filled rubber has conventionally been used for 

manufacturing dust boots* The incorporation of carbon in rubber 
increases the rigidity of the rubber. However, there is a limit 
in the extent to which the rigidity of the material used in a 
boot can be increased because high rigidity causes problems in 

15 molding. In addition, a dust boot covering a joint is prone to 

expand and soften as a result of degradation of the material over 
time due to absorption of the lubricating grease. Particularly, 
at high-speed rotation the external diameter of the boot tends to 
expand due to the centrifugal force acting on It. As a result, 

20 it has been necessary in the design of such boots to increase the 
thickness of the wall in the expanding portions of the boot, and 
to enlarge the clearance between the boot and the body or other 
parts of the vehicle. 
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SUMMARY OF THE INVENTION 
The present invention was made to solve the 
aforementioned problems. An object of the invention Is to 
provide a boot for a joint which can be made very rigid and which 
haB a reduced expansion under high speed rotation and Is 
resistant to Impregnation by lubricating grease. 

Another object is to secure a design advantage by 
reducing the clearance needed between the boot and adjacent parts 

of the vehicle. 

Another object is to provide a dust boot which Is 
advantageously lightweight. 

The aforementioned objects are attained by molding the 
boot of the present invention from rubber material containing 
2-10 weight percent of short fibers having a length of 2-6 mm. 
The diameter of the fibers is preferably 30-50 um. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of an automobile showing 
drive shafts provided with dust bootsj 

Fig, 2 is an exploded perspective view of a drive shaft 
equipped with a boot for a constant velocity joint; and 

Fig. 3 is a cross-sectional side elevational view of a 
boot for a constant velocity joint. 

DESCRIPTION OF THE INVENTION 

— 

The present boot Is molded of rubber 
material which has been reinforced with short fibers. The rubber 
material which can be used . la not particularly 

limited. Any synthetic and/or natural rubber may be used. 
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The fibers suitable for Incorporating into the rubber 
material are synthetic inorganic fibers such as carbon fibers- 
synthetic organic fibers such as polyester # nylon, or vlnylon; 
and natural fibers such as jute. The fibers may be incorporated 
5 into the rubber material by any method provided that the fibers 
are uniformly distributed therein. 

The boot — ■ . may be molded by any known 

conventional molding method, in particular a method using a metal 
mold. 

10 The shape of the boot - . 

- — . varies depending on the type of joint it protects. For 

example, the boot may be a straight type or bellows type 
propeller shaft dust boot, a tierod end boot (for a rack and 
pinion steering wheel), or a ball joint boot. 

^5 A straight type boot made <*5 her*£n dtvc*v4«Jl - does 

not soften upon prolonged contact with lubricating grease, does 
not become deformed as a result of rotation, and does not expand 
under high speed rotation. Its durability is also improved 
because it has a high resistance to abrasion. 

20 In addition to having the same advantages as described 

for a straight type boot, a bellows type boot made o& We^n 
iit}t'<>tc<£ also saves space in that less clearance is required 
between the boot and adjacent parts of a vehicle. 

A tie rod end boot ktstC* dn^&tJl , % 6 no t 

25 subject to problems such as drooping because it is highly rigid. 
It also presents a design advantage in that less clearance is 
required. 
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A balX joint boot tW* ai UtstZ* #tuc^6^ can be 
subject to a large angle of torsion without causing the sealing 
lip of the boot to become separated from the surface of the 
joint. In addition, this boot is not subject to abrasion due to 
vertical rocking of the joint* 

The boot is not limited to the 

embodiments specifically described. 

A preferred embodiment — — i» a boot for 

a constant velocity joint. An example of a boot for a constant- 
velocity joint is described below with reference to the drawings. 

Referring to Figs. 1 and 2, an automobile 10 of the 
front wheel drive type is provided with drive shafts 1,1 for 
driving the front wheels (WF) of the automobile. A constant- 
velocity joint 2 is provided in the drive shaft 1. "Re 
constant-velocity joint 2 is covered with a boot 3 integrally 
formed in a bellows shape from a rubber material containing 2 to 
10 wt. X of short fibers. 

The superior properties of the boot 
Kt/tC~ JLufU+cL are demonstrated by the following comparisons. 
A boot for a constant velocity joint was made of a rubber 

material A JlS kt-rC^** Uu<-+Ci>*-£ and was compared to a 

similar boot made of a conventional material B. Table 1 shows 
the properties of these two boots. 

In Table 1, the volume change (X) is the volume change 
of the boot material after it has been iimersed in lubricating grease at 
100°C for 70 hours. This volume change is a measure of the 
resistance of the boot to impregnation by the grease. 



-5- 



0163517 



U 
0 

e 
>. 

to Q 

c m a 
o 

~4«H 0 

-u « a 

C~H >t 
Q) U 4J 
> 0 I 
C 4J cc 

o « u 
or- 





0 




CU 




















«o u u 








ki — 


0 


0 u -w 






JO 


« E 












5 o o 




0) CU JC 







M 

w O 



I* 

in 



CM 



O 
WD 



cm 



cm 



CM 



O 

in 



o 
o 
m 



tn 
« 



CM 



in 



n 



CM O 



o 



vo 



0 

U 

<D 
CL 

O - 
Li r-f 

rH W 
«J © 

a 4J 
m B 

CL 0 



•J 

X 

>* 

co U 

oo 
u o 
co o 

> ~ 







c 








o 






JC 






a 


u 


CO 




o 


o> 


c 






c 


a> 


0) 




0) 


jj 


Cn 


CO 


u * 


X 


c 




4-> 


© 






CO 




-C 


DO 






0 


CO 


or* 


c 




0) 


~* B 




0) 


c 


— « o 




E 


•a 


co\ 




3 




C CP 




«H 


ID 




u #P 


o 


X 


e - 


CO ~ 


> 



flQ 

3 

o 

O tj> 
O M 



CO 
D 
■-H 

0 

"8 

E 



« 

u 
O 
> 

m 



4J 

4J a 



i 

O © 

> rH 



i 

u 

o 0 

> rH] 



© 

0 

JC 0 
r-4 

0 

4-> IH 

to 

^ 2 



-O O 

it 



c 

g 

* 

0 

w 

4J 
C 

o 

-*4 
CO 

0 . 

> m 

I" 

> ro 

2 

o 

0 «o 

! 

* a) 

i-3 

©8 

co 



M 

i 
I 

e 



c 
o 

to 

ra 

c 
o 

*H 
4J 

id 



0) 

c 

i 



- c 
<D 4J 

0 iH 

* 3 

^5 



0 
4J 
O 

z 



~ 6 ~ 0163517 

Table 1 shows that the SOX modulus, vhich is an 
Indicator of rigidity In the region of practical application. 

Increases appreciably In the material : : » 

which contains a small amount (2 wt. X) of short fibers. At the 
5 same time, the viscosity, which is regarded as an indicator of 
relative ease In voidability, does not increase. Therefore, it 
is possible to make the boot 3 rigid without impairing its 
moldabillty. 

Rigidity is enhanced further if the proportion of abort 
XO fibers is increased. If this proportion exceeds 10 wt, X 9 

however, it becomes difficult to release the boot from a metal 
mold. Consequently, 10 wt. -X is an upper limit in practical 
application. 

If the proportion of short fibers is lower than 2 wt. 
15 X, rigidity Is not much Improved In comparison to a boot in which 
no ahorL fibers are incorporated. Therefore, any proportion of 
fibers below 2 wt. X is not suitable. 

Furthermore, it is necessary that the fiber segments 
have a length of no less than 2 mm and no more than 6 mm in order 
20 for the dust boot to have a proper rigidity and a proper 

moldabillty. It is also preferable that the diameter of the 

fiber be in the range 30-50 ym. 

-If the diameter exceeds 50 ym, the fiber reinforced rubber 
(FRR) shows poor fatigue strength because the short fibers cannot be 
25 uniformly dispersed. 

If the diameter is less than 30 pm, the fiber reinforcing 
effect is poor because it is easy for the fiber to cut at the molding. 

The volume expansion of a boot is shown by the data of 
Icible 2 in conjunction with 
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Table 2 shows the volume expansion at points a, b, c, 
d. e, and f of the boot of [ Fig. 3 for a boot made of material 
A a* •tucftfaeJ ta^u/v, and for a boot made of a 

conventional material B. This volume expansion is measured with 
the boot 3 inclined by aB shown in Fig. 3. that Is, by 5° 
according to the embodiment, in an atmosphere at 70'C and with an 
engine Bpeed of 1,700 r.p.m. 
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The materials I, II and III 
in Table 2 contain ahort natural Jute fibers in proportions of 2 
wt. X. 5 wt. % and 10 wt. X, respectively. 

The resistance of the new material A to impregnation by 
lubricating grease is high, and as a result, its expansion due to 
grease absorption is low, as evident from Table 2. Therefore, it 
is possible to reduce the clearance between the boot and adjacent 
parts of the vehicle. This is advantageous in the design of 
space layout in the vicinity of the boot. 

Furthermore, since the material A ■ 

ie highly resistant to impregnation by lubricating 
grease, it is possible to reduce the thickness of the wall of the 
boot. As a result, the weight of the boot is advantageously 
reduced. 

In summary, by molding a boot from a rubber material 
containing 2-10 wt. X short fiber segments, it is possible to 
make a lightweight boot, to check its expansion and thereby gain 
a design advantage In that less clearance is needed between the 
boot and adjacent parts of a vehicle. 



0163517 

-9- 

CLAIMS 

t. /) dust boot for a joint in a vehicle, 
cfuuatJfccCieJ tk<Lt fc H kbo^la molded of a rubber material 
comprising 2-10 X by veight of short fiber segments having a 
length of 2-6 mm. said fiber being selected from the group 
consisting of synthetic inorganic fibers, synthetic organic 
fibers, and naturally occurring fibers. 

2- A dust boot as in claim 1 
wherein the fiber has a diameter of 30-50 urn. 

3. ft dust boot as in claim 1, 
wherein said boot is a bellows-shaped boot for a constant 
velocity jjoint(t). 




FIG. 3 
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